Polyphosphoinositide activation of cholesterol side chain cleavage with purified cytochrome P-450scc.
Highly purified beef adrenal cytochrome P-450 specific for cholesterol side chain cleavage (P-450-scc) has been reconstituted with sonicated vesicles containing cholesterol and either dimyristoyl phosphatidylcholine (DMPC) or dioleoyl phosphatidylcholine (DOPC). When cholesterol was present in DMPC vesicles at 1:15 molar ratio, cardiolipin and L-alpha-phosphatidylinositol 4-monophosphate (DPI) increased side chain cleavage by at least 5-fold (0.7 min-1-3.5 min-1). In DOPC vesicles, a smaller increase was observed (2.8 min-1-5.0 min-1). Activator phospholipids increased the rate of transference of cholesterol both to and from the cytochrome when, respectively, cholesterol-free P-450scc and cholesterol-P-450scc complex are combined with either DMPC or DOPC vesicles. Transfer of cholesterol to and from cytochrome P-450 occurred with similar first order rate constants and was also independent of the concentrations of cholesterol vesicles and P-450. It is suggested that transfer in both directions is limited by the rate of insertion of P-450scc into the membrane. Phospholipid stimulatory effects for both cholesterol transfer and for activation of side chain cleavage occurred with the same ranking, even though cholesterol transfer, following reconstitution, was 5-10 times slower than the turnover of side chain cleavage. DPI increased Vmax for side chain cleavage in both DMPC and DOPC vesicles to the same rate (12 min-1) without effect on the Km for cholesterol, while cardiolipin both produced a similar increase in Vmax and decreased Km (cholesterol). This activation by DPI is attributed to more favorable incorporation of P-450scc in these membranes and is consistent with previously reported effects of acidic phospholipids on other mitochondrial proteins.